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(54) HYALURONIDASE ACTIVITY INHIBITOR 

(57) Abstract: 

PURPOSE: To obtain a hyaluronidase activity inhibitor 
containing tea polyphenols such as epigallocatechin 
gallate as active ingredients, capable of inhibiting 
hyaluronidase activity having inflammatory action and 
useful as an anti- inflammatory agent, antiallergic 
agent, etc. 

CONSTITUTION: The hyaluronidase activity inhibitor 
useful for medicine, etc., for reducing various kinds of 
inflammations and allergies is obtained by using one 
or more kinds of tea catechins of formula I (R 1 is H 
or OH; R 2 is H or group of formula II) such as epi- 
gallocatechin gallate, epicatechin gallate, epigallocat- 
echin, epicatechin or (+)catechin and tea theaflavin of 
formula II (R 3 and R 4 are H, group of formula III) such 
as an isolated type theaflavin, theaflavin monogallate 
A, theaflavin monogallate B or theaflavin digallate as 
tea phenols extracted from tea as active ingredients 
and preparing these tea polyphenols alone or in conbi- 
nation with vehicles such as gelatin, a solvent such as 
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water or alcohol, diluent, etc., such as carboxymethyl 
cellulose. 
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(57) Abstract 

Elements of the Invention The hyaluronidase activity inhibitor which contains tea 
polyphenol as an active principle. 

Effect The hyaluronidase activity inhibitor of this invention does not have the worries aboul 
a side effect of as opposed to the body as drugs in order to use as a principal component th 
natural product extracted from the tea by which considerable-amount drink is carried out 
every day. And the hyaluronidase activity inhibitor of this invention checks activation of 
hyaluronidase remarkably by low-concentration addition. Therefore, the hyaluronidase 
activity inhibitor of this invention is used in order to mitigate various inflammation and 
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allergy as physic, and also jttpn add for cosmetics etc. and* can prevent disassembly of 
hyaluronic acid. 



Claim(s) 

Claim 1 The hyaluronidase activity inhibitor which contains tea polyphenol as an active 
principle. 

Claim 2 The hyaluronidase activity inhibitor according to claim 1 whose tea polyphenol is a 
least one sort of matter chosen from epigallocatechin gallate, epicatechin gallate, 
epigallocatechin, epicatechin, (+) catechin, isolation mold theaflavin, and theaflavin mono- 
gallate A, theaflavin mono-gallate B, and theaflavin digallate. 



Detailed Description of the Invention 
OOOl 

Industrial Application About a hyaluronidase activity inhibitor, this invention acts 
specifically it is detailed and to hyaluronidase, and relates to the hyaluronidase activity 
inhibitor which contains the tea polyphenol which checks the activation as an active 
principle. 
0002 

Description of the Prior Art Hyaluronidase is an enzyme which exists in the testis of an 
animal, snake venom, bacteria, etc., and is the hydrolase of the hyaluronic acid widely 
distributed over the connective tissue of an animal. It is known that hyaluronidase has the 
operation as a pathogenic drug. On the other hand, since activity is checked with an anti- 
inflammatory agent or an antiallergic agent, it is thought possible by checking hyaluronidas 
activity to mitigate inflammation and allergy. Furthermore, preventing disassembly of the 
hyaluronic acid mixed by cosmetics, such as a cream, a milky lotion, a lip stick, and a hair 
product, is also expected. Then, this invention persons tried development of the enzyme 
inhibitor which checks activation of hyaluronidase and does not have a harmful side effect t 
the body. 
0003 

Means for Solving the Problem this invention persons reached that this matter is 
contained in tea and tea polyphenol, and a header and this invention, as a result of 
repeating research wholeheartedly that not a chemical composition but the matter which he 
the drug effect made into the purpose out of a natural product should be searched. That is, 
this invention offers the hyaluronidase activity inhibitor which contains tea polyphenol as ar 
active principle. The tea polyphenol which is the principal component of the hyaluronidase 
activity inhibitor of this invention is tea theaflavin expressed with the tea catechins 
expressed with the following general formula I, and a general formula II. 
0004 
Formula 1 



fiIe:///C|/Documents%20and%20Setting^ (2 of 9)4/25/2005 1 1 :27:21 AM 



ID=000002 



0005 (Rl shows H or OH among a formula, and R2 is H or 0006.) 
Formula 2 



ID=000003 



0007 ) ******, 

0008 The following can be mentioned as an example of tea catechins expressed with the 
above-mentioned general formula I. 

(-) Epicatechin (the inside of a general formula I, thing of Rl =H and R2 =H) 
(-) Epigallocatechin (the inside of a general formula I, thing of Rl =OH and R2 =H) 
(-) Epicatechin gallate (inside of a general formula I , and Rl -H, R2 = 0009) 
Formula 3 



ID=000004 



0010 ** 

(-) Epigallocatechin gallate (the inside of a general formula I, Rl =OH, R2 = 0011) 
Formula 4 



ID=000005 



0012 ** 

General formula II 0013 
Formula 5 
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0014 (The inside of a formula, R3, and R4 are H or 0015.) 
Formula 6 



ID=000007 



0016 An example and R3 And R4 Even if the same, you may differ. 

0017 Next, when the tea theaflavin expressed with the above-mentioned general formula 
is shown concretely, there are the following. 

Isolation mold theaflavin (the inside of a general formula II, thing of R3 =H and R4 =H) 
Theaflavin mono-gallate A (inside of a general formula II , and R3 = 0018) 
Formula 7 



ID=000008 



0019 The thing of R4 =H 

Theaflavin mono-gallate B (inside of a general formula II , and R3 =H, R4 = 0020) 
Formula 8 



ID=000009 



0021 ** 

Theaflavin digallate (the inside of a general formula II, R3, R4 = 0022) 
Formula 9 
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0023 ** m 0 

' The above-mentioned tea polyphenol can manufacture tea leaves as a raw material, and th 
process is indicated by JP,59-219384,A, the 60-13780 official report, the 61-130285 officia 
• report, etc. 

0024 It is used independently, and also it mixes with a suitable excipient, for example, 
gelatin, sodium alginate, etc., or the hyaluronidase activity inhibitor of this invention is use* 
combining diluents, such as solvents, such as water and alcohols, and a carboxymethyl 
cellulose, etc. About the amount of the hyaluronidase activity inhibitor used of this 
invention, when medicating the body as drugs, the daily dose should just usually take 0.5- 
lOg in taking orally so that it may become about l-3g preferably. Dosage forms are 
arbitrary and are used as powder, a tablet, a capsule, etc. Moreover, when blending with 
cosmetics etc., the last concentration is 1-100 ppm. What is necessary is just to add so tha 
it may become. 

0025 

Example Next, an example explains this invention in detail. In addition, measurement of 
inhibition ability was performed by the following approach based on the conventional 
method. Hyaluronidase activity inhibitor solution (1 mM) 50microl Enzyme (from Bovine 
testis and SIGMA shrine make) solution 100 mul (2,000 unit/ml buffer solution) is added 
and it is left for 20 minutes at 37 degrees C. next, enzyme activator (trade name: 
compound 48/80 and SIGMA shrine make) solution (O.lmg /ml buffer solution) lOOmicrol i 
adds — after leaving it for 20 minutes at 37 degree C, Hyaluronic acid (from rooster comb 
and WAKO shrine make) solution (0.8 mg/ml buffer solution) 250microl which is a substrate 
It put in and was left for 40 minutes at 37 degrees C. 0.4N NaOH lOOmicrol Morgan-Elson 
after stopping a reaction in addition — strange method (Davidson, E.A., Aronson, N.N. :J. Bio 
Chem.242, 437 (1967)) of law The quantum of a product is performed. It asked for 
hyaluronidase activity inhibition ability. Inhibition activity was expressed with the rate of 
inhibition called for from the following formula, moreover the buffer solution — 0.1 M The 
acetic-acid buffer solution (pH 4.0) was used. 0026 

Equation 1 Rate (%) of inhibition =(A-B)-(C-D)/(A-B) xl00OO27 A: The absorbance B in 
585nm of a reference solution : reference solution blank The absorbance D in 585nm of the 
absorbance C: inhibitor solution in 585nm: Inhibitor solution blank Absorbance in 585nm 
0028 The various tea polyphenol shown in the 1st table as an example 1 hyaluronidase 
activity inhibitor was used, and it asked for the hyaluronidase activity inhibition ability of 
each matter by the above-mentioned approach. A result is shown in the 1st table. 
0029 
Table 1 

** 1 Table An inhibitor The rate of inhibition (%) 

- (+) Catechin 26.8 Epicatechin 22.1 Epigallocatechin 17.6 Epicatechi 

gallate 55.5 Epigallocatechin gallate 40.3 isolation mold theaflavin 12.2 Theaflavin mono- 
gallate A 85.0 Theaflavin mono-gallate B 86.2 Theaflavin digallate 

99.1 0030 In c a tech ins and theaflavin, it was checked that 

epicatechin gallate, epigallocatechin gallate and theaflavin mono-gallate A, theaflavin mono- 
gallate B, and theaflavin digallate have strong hyaluronidase activity inhibition ability so tha 
clearly from a table. 
0031 

Effect of the Invention The hyaluronidase activity inhibitor of this invention does not have 
the worries about a side effect of as opposed to the body as drugs in order to use as a 
principal component the natural product extracted from the tea by which considerable- 
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amount drink is carried out^ery day. And the hyaluronidA activity inhibitor of this 
invention checks activation or hyaluronidase remarkably by low-concentration addition. 
Therefore, the hyaluronidase activity inhibitor of this invention is used in order to mitigate 
' various inflammation and allergy as physic, and also it can add for cosmetics etc. and it cai 
prevent disassembly of hyaluronic acid. 



DETAILED DESCRIPTION 



Detailed Description of the Invention 
0001 

Industrial Application About a hyaluronidase activity inhibitor, this invention acts 
specifically it is detailed and to hyaluronidase, and relates to the hyaluronidase activity 
inhibitor which contains the tea polyphenol which checks the activation as an active 
principle. 
0002 

Description of the Prior Art Hyaluronidase is an enzyme which exists in the testis of an 
animal, snake venom, bacteria, etc., and is the hydrolase of the hyaluronic acid widely 
distributed over the connective tissue of an animal. It is known that hyaluronidase has the 
operation as a pathogenic drug. On the other hand, since activity is checked with an anti- 
inflammatory agent or an antiallergic agent, it is thought possible by checking hyaluronidas 
activity to mitigate inflammation and allergy. Furthermore, preventing disassembly of the 
hyaluronic acid mixed by cosmetics, such as a cream, a milky lotion, a lip stick, and a hair 
product, is also expected. Then, this invention persons tried development of the enzyme 
inhibitor which checks activation of hyaluronidase and does not have a harmful side effect t 
the body. 
0003 

Means for Solving the Problem this invention persons reached that this matter is 
contained in tea and tea polyphenol, and a header and this invention, as a result of 
repeating research wholeheartedly that not a chemical composition but the matter which he 
the drug effect made into the purpose out of a natural product should be searched. That is, 
this invention offers the hyaluronidase activity inhibitor which contains tea polyphenol as ar 
active principle. The tea polyphenol which is the principal component of the hyaluronidase 
activity inhibitor of this invention is tea theaflavin expressed with the tea catechins 
expressed with the following general formula I, and a general formula II. 
0004 
Formula 1 



ID=000002 



0005 (Rl shows H or OH among a formula, and R2 is H or 0006.) 
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Formula 2 



.. ID=000003 



0007 ) ******. 

0008 The following can be mentioned as an example of tea catechins expressed with the 
above-mentioned general formula I. 

(-) Epicatechin (the inside of a general formula I, thing of Rl =H and R2 =H) 
(-) Epigallocatechin (the inside of a general formula I, thing of Rl =0H and R2 =H) 
(-) Epicatechin gallate (inside of a general formula I , and Rl =H, R2 = 0009) 
Formula 3 



ID=000004 



0010 ** 

(-) Epigallocatechin gallate (the inside of a general formula I, Rl =0H / R2 = 0011) 
Formula 4 



ID=000005 



0012 ** 

General formula II 0013 
Formula 5 



ID=000006 



0014 (The inside of a formula, R3, and R4 are H or 0015.) 
Formula 6 
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0016 An example and R3 And R4 Even if the same, you may differ. 

0017 Next, when the tea theaflavin expressed with the above-mentioned general formula 1 
is shown concretely, there are the following. 

Isolation mold theaflavin (the inside of a general formula II, thing of R3 =H and R4 =H) 
Theaflavin mono-gallate A (inside of a general formula II , and R3 = 0018) 
Formula 7 



ID=000008 



0019 The thing of R4 =H 

Theaflavin mono-gallate B (inside of a general formula II , and R3 =H, R4 = 0020) 
Formula 8 



ID=000009 



0021 ** 

Theaflavin digallate (the inside of a general formula II, R3, R4 = 0022) 
Formula 9 



fD=000010 



0023 ** 

The above-mentioned tea polyphenol can manufacture tea leaves as a raw material, and th< 
process is indicated by JP,59-219384,A, the 60-13780 official report, the 61-130285 official 
report, etc. 

0024 It is used independently, and also it mixes with a suitable excipient, for example, 
gelatin, sodium alginate, etc., or the hyaluronidase activity inhibitor of this invention is usee 
combining diluents, such as solvents, such as water and alcohols, and a carboxymethyl 
cellulose, etc. About the amount of the hyaluronidase activity inhibitor used of this 
invention, when medicating the body as drugs, the daily dose should just usually take 0.5- 
lOg in taking orally so that it may become about l-3g preferably. Dosage forms are 
arbitrary and are used as powder, a tablet, a capsule, etc. Moreover, when blending with 
cosmetics etc., the last concentration is 1-100 ppm. What is necessary is just to add so thai 
it may become. 

0025 

Example Next, an example explains this invention in detail. In addition, measurement of 
inhibition ability was performed by the following approach based on the conventional 
method. Hyaluronidase activity inhibitor solution (1 mM) 50microl Enzyme (from Bovine 
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testis and SIGMA shrine ma£) solution 100 mul (2,000 un^nl buffer solution) is added 
"and it is left for 20 minutes at 37 degrees C. next, enzyme activator (trade name: 
compound 48/80 and SIGMA shrine make) solution (O.lmg /ml buffer solution) lOOmicrol 
' adds ~ after leaving it for 20 minutes at 37 degree C, Hyaluronic acid (from rooster comb 
and WAKO shrine make) solution (0.8 mg/ml buffer solution) 250microl which is a substrafc 
It put in and was left for 40 minutes at 37 degrees C. 0.4N NaOH lOOmicrol Morgan-Elson 
after stopping a reaction in addition ~ strange method (Davidson, E.A., Aronson, N.N.:J.Bic 
Chem.242, 437 (1967)) of law The quantum of a product is performed. It asked for 
hyaluronidase activity inhibition ability. Inhibition activity was expressed with the rate of 
inhibition called for from the following formula, moreover the buffer solution — 0.1 M The 
acetic-acid buffer solution (pH 4.0) was used. 0026 

Equation 1 Rate (%) of inhibition =(A-B)-(C-D)/(A-B) X1000027 A: The absorbance B in 
585nm of a reference solution : reference solution blank The absorbance D in 585nm of the 
absorbance C: inhibitor solution in 585nm: Inhibitor solution blank Absorbance in 585nm 
0028 The various tea polyphenol shown in the 1st table as an example 1 hyaluronidase 
activity inhibitor was used, and it asked for the hyaluronidase activity inhibition ability of 
each matter by the above-mentioned approach. A result is shown in the 1st table. 
0029 
Table 1 

** 1 Table — An inhibitor The rate of inhibition (%) 

(+) Catechin 26.8 Epicatechin 22.1 Epigallocatechin 17.6 Epicatechi 

gallate 55.5 Epigallocatechin gallate 40.3 Isolation mold theaflavin 12.2 Theaflavin mono- 
gallate A 85.0 Theaflavin mono-gallate B 86.2 Theaflavin digallate 99.1 

— 0030 In catechins and theaflavin, it was checked that epicatechin 

gallate, epigallocatechin gallate and theaflavin mono-gallate A, theaflavin mono-gallate B, 
and theaflavin digallate have strong hyaluronidase activity inhibition ability so that clearly 
from a table. 
0031 

Effect of the Invention The hyaluronidase activity inhibitor of this invention does not hav< 
the worries about a side effect of as opposed to the body as drugs in order to use as a 
principal component the natural product extracted from the tea by which considerable- 
amount drink is carried out every day. And the hyaluronidase activity inhibitor of this 
invention checks activation of hyaluronidase remarkably by low-concentration addition. 
Therefore, the hyaluronidase activity inhibitor of this invention is used in order to mitigate 
various inflammation and allergy as physic, and also it can add for cosmetics etc. and it can 
prevent disassembly of hyaluronic acid. 
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